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SIMiüHY 

A brief description is girsn of the work now in progress on rockefc- 
propelled faying model aircraft,    aimed 'at obtaining aerodynamic data 
near the speed of sound.    Future developments and application of the 
technique aro discussed broadly. 

Rocket^propelled flying models have more potential utility in  this 
field than any other method aujjgested up to the present, apart from 
flight tests of full-scale aircraft.    Their chief advantage is in the 
fact that they permit stability and control problems to be investigated 
as well as providing drag and lift data.    Their only limitation is that, 
like full-scale aircraft,  they must be designed to fly over the whole 
speod rango, which may exoludo 3ume configurations of theoretical 
interest. 
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Introductory 

Several method's have boon suggested for obtaining aerodynamic data 
near the speed of sound, in tho spood range which oannot at present be 
ooverod by wind-tunnel techniques.    The present note is one of a series 
prepared to rcviov those various methods;    it describes briefly the 
proposal to investigate fcho transonic speed range by rocket-powered 
model airoraft, roloased from a parent aircraft at hi^li altitude, and 
observed by radio and radar methods.   .Active work on this scheme has 
been, initiated by D.G.S.E*s Supersonic Ocranitteo, with Viokors- 
Amstrong Ltd. designing and producing the models. 

2     Present Technique 

AB a first design of model upon which to develop the experimental 
technique, l/3rd. scale models of the Miles E24/43 are being constructed. 
Thoy are to be propelled by a bi-fuol rooket..- hydrogen, peroxide and 
ethyl alcohol - developed at R.A.E. from similar German designs.    The 
rocket motor was designed for a nominal 800 lb.  thrust (it has already 
given over 900 lb.) and sufficient fuel is stored in the model to 
operate it for 65 seconds.    It is proposed to carry    the model to 
36.OOO ft. in a Mosquito aircraft, and to release it so that it will 
accelerate in roughly, level flight at 35,000 ft.    Anticipating results 
on the drag of the model, it is estimated that the thrust will then 
be sufficient to roach a maximal Maoh number of 1.33 at the end of 
the burning period. 

A section of the model, showing the location of propulsion unit, 
tanks, and instruments, is given in Fig.l, which includes a few major 
dimensions.   Fig.2 shows the estimated behaviour during the flight. 

• 

The model will be kept on a straight oourse in roughly level 
flight by a small auto-pilot, very similar to that used in the German 
VI weapon, but modified as described in para.3 below to cator for the 
very high speeds.    This will operate on control surfaces which aro 
exact models of those proposed for the full-scale aircraft, so that 
apart from soale-offeot the control forces will be a measure of those 
actually demanded from a human pilot,  and any mis-behaviour of the 
model will bo significant in its application to the full-soalo 
:iirorof t. 

.• 

The chief source of information on the modol's characteristic:] 
will be a six-ohannel telemetering equipment recording continuously 
six independent quantities at a nearby ground station.    In the first 
tests, these will probably be:- 

SSE^USw"jfco ** <*eoa' **;Maoh -*•*• 
Longitudinal acceleration 
Rocket thrust or chamber pressure )  to give drag of the model. 

formal acceleration    to give lift ooeffioient, and to indicate any 
longitudinal hunting of the aircraft. 

Sailplane angle or tailplano operating load (an all-moving tailplano 
is proposed on E24/43) to indicate the magnitude 
of any changes in longitudinal trim. 

In later tests alternative instruments transmitting lateral and 
dirootional characteristics oan bo fitted.    In addition to the tolo- 
nefcoring equipment, it is proposed  to track the model by ground radar. 

.. 2 — 
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AB the model travels nearly 20 miles in the interesting range of Hash 
number, however» it is not expected that this type of tracking will 
give very accurate data.    Its chief utility will be in oheoking the 
static pressure reoorded by telemetering;    an alternative check here 
is very desirable as there is no way of calibrating the model's static 
tube near the speed of sound on the ground. 

The first flights will be made over the sea off South Cornwall, 
in the interest of safety, using radio and radar ground stations on 
the SoiUy Isles. 

• 

3     Future Developments 

It is dear that if the technique oan be developed successfully, 
its potentialities are very great.    In the extent of the infoxmation 
whioh oan be derived from it, it falls little short of tests of a full- 
scale aircraft with a human pilot.   Yfith the present instruments, it is 
true,  the amount of data is limited to 6 independent quantities per 
flight, and the modal is unablo to execute violent manoeuvres or aero- 
batics (or so it is hoped!).   Modifications to extend the application 
in this way are clearly feasible, however, when the need arises. 
Anticipating successful development, a notel has already been prepared 
indicating possible future types of model. 

The upper limit of Mach number, 1.33 on the first model, will 
increase as bettor supersonic designs, giving smaller peak drag 
oooffieri onts it higher Mach nuubers by application of swoepbaok 
prinoiploB, aro produced and tested.    It can also be increased by 
adding more fuel or flying at greater altitudes.    There is, however, 
little point in further increase, as present supersonic wind-tunnels 
oan give data at Haoh numbers of 1*2 and above. 

Probably the chief limitation on the use of the teohniquo arises 
from the fact that it is BO similar to flight-testing the full-soale 
aircraft,  that the model must be designed, like the full-scale aircraft, 
to have everything as nearly xl£$it as possible.    For example,  the low- 
speed qualities cannot be saorificod completely, as is possible in a 
wind-tunnel cxporimont, when exploring the transonic rango;    the model 
is launched at a speed not greatly abovo its stalling Bpeod,  and it 
must bo able to fly roasonably well there.    Similarly,  there are likely 
to be longitudinal stability and trim changes in the transonic range, 
and it is cssontial to minimise those.    Tho auto^pilot has been provided 
with powerful control sorvos so that tho probable noso-down moment and 
largo stability inoroaso can be doalt with;    but there is oloarly an 
uppor limit to the degree of correution whioh can be expected from the 
outo-pilot.    It is possible that tho first modol,  the E24/W» will 
encounter difficulty hero, as although its longitudinal trim change 
is small, its longitudinal stability increases greatly at supersonio 
speeds (by ovor 0.5 ohord movonent of neutral point).    There aro 
reports of misbehaviour of a similar U.S. project,   the "Private", 
when transonic apouds are roachod, whioh confirm the need for 
attention hare;    full data on those American experiments, however, 
is not yet availablo. 

Prom this point of vier./',   !;ho greatest potential utility of  tho 
rocket-jttodol teohniquo is in making advanco  tests of tho overall 
bohaviour"of nov uiroraf b dusi.jnö in tended for the transonic spood 
range,  thereby removing a little a£ the considerable risk at present 
attaching to tho first flights of such aircraft.    For tho prosont, 
hovAJver, its chief application Yri.ll be  tho collection of more funda- 

, montal data on transonic characteristics, particularly from tho 

- 3 - 
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stability and control aspects which cannot be dealt with by the simpler 
dropped-body method. 
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